PCTIL 0 0 / 0 0 5 7 1 

Oaqq^ 16 mmm 2000 




'iw») Aim. iMto wjiiOMf 'H MtK^M i ui mounts si 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

October 04, 2000 



THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 



APPLICATION NUMBER: 60/154,323 
FILING DATE: September 1 7, 1999 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 




By Authority of the 

COMMISSIONER OF PATENTS AND TRADEMARKS 




H.L. JACKSON 
Certifying Officer 




in 

re 

w 
ru 



SI 



Ptoase typo a ptus sign ( 



Under the Paperwork 
valid OMB control number. 



R^Hcoon 



0 

Actof1995.no 



Approved lor 
Patent and Trademark Of 
are required to reap and to a 




PTO/SB/16 (2-9B) 
01/31/2001. OMB 0651-0037 
JPARTMENT OF COMMERCE 
formation unless tt displays a 



PROVISIONAL APPLICA 77 ON FOR PA TENT COVER SHEET 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53 (c). 



Given Name (first and middle pi anyj) 



Shmuel 



INVENTOft(S) 



FemHy Name or 



OKON 



Residence 
(City and either State or Foreign Country) 



Herzliya, ISRAEL 



Additional inventors are being named on the separately numbered sheets attached hereto 



TITLE OF THE INVENTION 1280 character* max! 



FIREWORKS REMOTE CONTROL SYSTEM 



Direct aft correspondence to: 



CORRESPONDENCE ADDRESS 



Customer Number 



r 



Place Customer Number '* $ 
Bar Code Label here ! 



OR 



Type Customer Number here 



Ino^idual Name ! Edward I anger, Pat. Atty. 



Address 



POB 410 



Address 



City 



Country 



G-rrnn Cwtr* 212 



Raanana 



ISRAEL 



State 



Telephone $72-9-7713585 1 Fax ^72-9-7713593 



Ztp '43103 



ENCLOSED APPLICATION PARTS (check all that apply) 



Specification Number of Pages I 



8 



Drawing(s) Number of Sheets 



fT] Smal Entity Statement 
PI Other (specify) i 



METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT (check one) 

~~ FILING FEE 

AMOUNT ($) 



X A check or money order is enclosed to cover the fifing fees 



' The Commissioner Is hereby authorized to charge filing 
, fees or credit any overpayment to Deposit Account Number: 



1 $75.00 



The invention was made by an agency of the United States Government or under a contract with an agency of the 
United States Government. 
X. No. 



— Yes, the name of the U.S. Government agency and the Gove rnm e nt contract number are:- 



Respectfully submitted, 
SIGNATURE 




j)9 / 15/99 



TYPED or PRINTED NAME **^ 

972-9-7713585 (ISP 
TELEPHONE 



REGISTRATION NO. 
(If appropriate) 
Docket Number 



30,564 



1035 



USE ONL YFOR FILING A PROVISIONAL APPUCA TION FOR PA TENT 

This c^J&eton of iRfemntjefl js r^ulfgd by 37 CFR 1.B1. Tha Wormatten Is u^J^Jte pubfle to file (and by the PTO to 

- • *-- ~—*-> - 1 - •• " • " ►estimated 

the PTO. 

will vary depending upon the individual case. Any co m me n t s on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to tha Chief Information Officer, U.S. Patent and Trademark 
Office. U.S. Department of Commerce. Washington. D.C., 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Box Provisional Application, Assistant Commissioner for Patents* Washington. D.C.. 20231 . 



i in 



^P^D VOCATE & PATENT ATTORNEY 



?Q 

JC 312 GIRON CENTER. P.O.B. 410 RAANANA 43103 ISRAEL 

[ * w TEL: 972-9-7713585 FAX: 972-9-7713593 E-MAIL: edlanger@nctvision.nel.il 

I 3 -+ Date: 15. September 1999 

so 



The Commissioner of rotents and Trademark •"w j 

Box To tent Application "i 

Washington, D. C. 20231 < 

U.S.A. ^E?: 

1 , ^ 

Enclosed herewith for filing is the following utility patent 
application: (PROVISIONAL) 

Applicant: 0K0N, Shrouel 

Title of Application: FIREWORKS REMOTE CONTROL SYSTEM 
ff|. Pages of specification: 8 A- 

Sheets of drawings 5 
^ 5 Executed on: 

8 September 1999 1035 



W TOTAL FILING FEE $75.00 

ru 

W A check in the amount of the total filing fee is enclosed 

* herewith. 

q 

^ Also enclosed herewith for filing in connection with the 

M 5 enclosed are: 

*4 

*S Oath: 

v3 x_ Declaration; 

Disclosure Statement t 

Letter referencing previously filed disclosure 

document i number filed 



x_. Verified Statement claiming small entity status; 
An assignment of the application to: 



Claim(s) to priority 

A certified copy of ft patent application or 

inventor's certificate, filed and 

serial no. , upon which a claim to 

priority is made? 

Other: . 



Respectfully submitted. 




Edward Longer, At 
Reg. Ho. 30.564 




MEMBER OF ISRAEL & PENNSYLVANIA BARS 
REGISTERED TO PRACTICE BEFORE ISRAEL AND U.S. PATENT OFFICES 



Undf t» P«pr»orii Radjcfen Art ol 109S. no pwow 



PTOSB/09 M(WS) 
* tninh 10/31/9!?. OMB 06SI-OQ31 
Patent «nd In I IPCR I U.S. DEPARTMENT Of COMMERCE 
y» r»quf»d to f^pofri to « ooS»cfen o« Hormtoi unto— it Q»pWy» ■ vid OMB corm* mnt^ 



VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS 
(37 CFR 1.9(f) eV 1 .27(b))— INDEPENDENT INVENTOR 



Docket Number (Optional) 

1035 



Applicant or Patentee: m 



0K0N, Shmuel 



Application or Patent No.: 



Filed or Issued: 

FIREWORKS REMOTE CONTROL SYSTEM 



Title: 



As a bg«" v" n «mo H ta y entoA » fr«r«h y d eclatalhat I qualify a* e n Ind ependent Inv ent o r as d efined in 37 CFR 

1.9(c) for purposes of paying reduced fees to the Patent and Trademark Office described In: 

rj| the specification filed herewith with title as listed above. 

| | the application Identified above. 

| | the patent Identified above. 

I have not assigned, granted, conveyed, or licensed, end am under no obligation under contract or lawto assign, 
grant, convey, or license, any rights in the Invention to any person who would not qualify as an Independent Inventor 
under 37 CFR 1 .9(c) If that person had made the Invention, orto any concern which would not qualify as a small 
business concern under 37 CFR 1.0(d) ore nonprofit organization under 37 CFR 1.0(e). 

Each person, concern, or organization to which I have assigned, granted, conveyed, or licensed or am under an 
obligation under contract or law to assign, grant, convey, or license any rights in the invention is listed below. 

( \ No such person, concern, or organization exists. 

fX| Each such person, concern, or organization Is listed below. 

PYROLOGIC LTD. 
14 Rupin Street 
Kvar Saba 44209 

Separate verifi«Jsfalements are require d from each named person, concern, or organization having rights to Ihe 
invention averring to their status as small entities. (37 CFR 1.27) 

I acknowledge the duty to file, in this application or patent notification of any change in status resulting in loss of 
entitlement to small entity status prior *o paying, or at the time of paying, the earliest of the issue fee or any 
maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 1 .2B(b )) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true: and further that these statements wara made with the knowledge that 
willful false statements and the like so made are punishable by fine or Imprisonment, or both, under section 1 001 
of Title 18 of the United States Code, and that such willful false stataments may Jeopardize the validity of the 
application, any patent Issuing thereon, or any patent to which this verified statement Is directed. 

0K0N, Shmuel 



ENTOR 




NAME OF INVENTOR 



NAME OF INVENTOR 



Signature of Inventor 



Signature of inventor 



Dale 



Date 



Date 



Burden Hour Statement: Trite term ti estimated to tilts 0.3 hours to complete. Time wi vary depending upon naeds of the mtfAjduet cam Any 
comments on the amount of time you are required to complete tee term should be sent to the CW Jntofmebon Oflcer. Patent and Tmdewirk Oil** 
Washington, DC 2023 1. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Aastatent Cormiswoner tor Patents, 
Washington. DC 20231. 



0"i 

w 

fU 

= 



%0 



# 



TaasemaJtM 



hrtm 



Urrfer the Papemork RodocBon Ad of 1899. no person* are taqurad to respond te • ccBadaon of Hum a fluM untass tfl^tefi s via OMB 



PTDVSBftO 
10/31/V9. OMB 065^-003 
'AKTMENT < — " 



VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS 
(37 CFR 1.9(f) & 1.27(c^WSMALL BUSINESS CONCERN 



Docket Number (Optional) 

1035 ; 



AooHcantor Patentee: 0TON > Shmuel 

Application or PatentNo.: ... 

Red or Issued: 

Titte: FIREWORKS REMOTE CONTROL SYSTEM 



I hereby declare that I em 
i i the owner of the emell business concern Identified below: 

iyi en otticmw or me amai oussneee concern empowereo 10 e« on oensif 01 me oonoem loernntea dckiw. 
NAME OF SMALL BUSINESS CONCERN FYROLOGIC LTD. [ ; 



.nnncccnccuAMONCMcccrnM^PKi 14 Rupin St . Kvar Saba 44209 ISRAEL 



f hereby declare that the above Ide nt i fi ed email business concern qualifies as a small business concern as defined 
in 13 CFR 121 .12, and r ep rod u ced fn 37 CFR 1£(d) f for purposes of paying reduced tees to the United States Patent and 
Trademark Office, in that the number of employees of the concern, Including those of Its affiHates. does not exceed 500 
persons. For purposes of this statement, (1) the numbor of employees of the business concern is the average over the 
previous fiscal year of the concern of the persons employed on a fus-tkne, part-time, or temporary basis during each of the 
pay periods of the fiscal year, and (2) co n c e rns am affiRates of each other when either, dVectty or indirectly, one concern 
controls or has the power to control the other, or a third party or pa rti es controls or has the powe r to control both. 

I hereby declare that rights under contract or law have been convsysd to and remain with the amai business concern 
Identified sbove with regard to the Invention described In* 



C33 the specification fifed herewith with title as 
O the application identified above. 
O the patent Wentffied above. 

K the rights held by the above Identified srnaff business concern ere not exclusive, eech individual, concern, or 
organization having rights In the Invention must ftts separate verified statements averring to their status as sms» entitles, 
and no rights to the invention are held by any person, othsr than the inventor, who would not quaSfy as an Mepender* inventor 
under37CFR 1 .9(c) if that person made the Invention, or by any concern which would not qualify a 
under 37 CFR 1.9(d). or a nonprofit o rpartati on under 37 CFR 1.9(e). 

Each person, concern, or org anbatton ..having an y rights in the invention is Sated below: 
K-J no such person, concern, or organization exists. 
n each such person, concern, or organ notion is Bated below. 



Separate verified statements are required from each named person, concern or org a ni zati on having rights to the 
invention averring to their status as smafl entities. (37 CFR 1.27) 



I acknowledge the duty to file, in this app lica tion or patent, notific a tion of any Changs in statue resulting in loss of 
entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a amai entity la no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that al statements matte herein of my own knowledoe are true end that all statements made on 
information end belief are believed to be truo: end further that these statem e nta were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of 
the United States Code, and that such wffifuJ fates statements may Jeopardize the veftddy of the application, any patent issuing 
thereon, or any patent to which this verified statement Is directed. 

NAME OF PERSON SIGNING Dr» Reuven Tal 



TITLE OF PERSON IF OTHER THAN OWNER Director 



ADDRESS OF PERSON SIGNING 14 Rupin St. 
SIGNATURE Q^Aiix^^L 



ar Saba 44209 ISRAEL 




DATE 



8 September 1999 



3u»den Hour Statement. Trtta form ts animated to lake 0.3 hours to complete. Time wS vary depending upon the needs of the incfcviduaJ case Any 
oommenti on the amount of time you are required to comptett ths form should be sent to the Chief Irrforrnetton Officer, Patent and TreoemeAOffice. 
Washington. DC 20231. DO NOT SEND FEES OR COMPLETtO FORMS TO TVes ADDRESS. SEND TO. Assistant Comm-aioner tor Patents. 
Washington. DC 20231 



ffi 

a 



MS 



1035fir2.doc 31.8.99 

FIREWORKS REMOTE CONTROL SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to control systems generally, and in particular, to a 
- c o ntro l system for activating a distributed s et of fireworks actuators in a sequential 
fashion. 

BACKGROUND OF THE INVENTION 



Existing fireworks control systems generally require an extensive cable network 
connecting between the distribution box and the squib or electropyrotechnical 
match-head that initiates the fireworks. The work associated with laying such a cable 
network is an expensive and time-consuming operation and imposes severe limitations as 
result of local topographic elements, such as roads, fences, buildings, electric cables, lakes, 
3 rivers, pools, trees and vegetation. The cables are frequently damaged as a result of the 

movement of people or vehicles in the deployment area. The cables are generally for 
SI one-time use and significant time is required for removal and disposing. 

The system of the present invention has been designed to overcome these 
limitations, by providing a remote control system in which each firework is connected to 
an individual firing unit, with a plurality of units being activated by wireless command 
from a terminal unit. This feature ensures complete flexibility in. the location of each 
individual firework. 

SUMMARY OF THE INVENTION 



Accordingly, it is a principal object of the present invention to overcome the 
disadvantages associated with prior art fireworks control syst^? and provide a remote 
control firing system for fireworks and pyrotechnics, comprising a central control unit to 
be referred hereinafter as terminal unit (TU) and multiple individual remote firing units, 
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with a radio frequency (RF) link for communication between the central and remote firing 
units. 

The inventive system comprises a wireless activation system for pyrotechnic 
applications, such as fireworks. The system comprises a terminal unit <TU) and a plurality 
of remote activation units (RAU), and activates the multiple remote activation units in a 
desired sequence. The terminal unit and the remote activation units are equipped with an 
independent power supply and are controlled by a microprocessor. Each TU is equipped 
with a transmitter and each RAU is equipped with a receiver. Each RAU can activate one 
or more electric squibs. 

Each TU is equipped with a unique ID code. The RAUs are manufactured as 
generic units, to fit any terminal unit and when assigned to a terminal unit programmed 
P with the terminal unit ID code. The TU controls the RAU units by RF communication, 

iff and the RAUs can be activated from the TU by manually determined sequence or by a 

-P 

i U preprogrammed sequence inputted into the TU. 

In the manual mode, the activation command is delivered individually to each RAU 
from the TU. In the preprogrammed {automatic) mode, a multitude of RAUs are activated 
J|j in a predefined sequence. 

The system includes power saving features for periods when not in use, and also 
features a safety mechanism comprising a beacon signal that when discontinued (in case 
of communication failure) will cause disabling of the remote activation units.. 

Other features and advantages of the invention will become apparent from the 
following drawings and description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention with regard to the embodiments 
thereof, reference is made to the accompanying drawings, in which like numerals designate 
corresponding elements or sections throughout, and in which: 

Fig. 1 is a system layout of the inventive fireworks remote control system, 
constructed and operated in accordance with the principles of the present invention; 



fft 



ru 



2 




Fig. 2 is a block diagram of a 



terminal unit of the inventive system; 
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Fig. 3 is a block diagram of a remote activation unit of the inventive system; 

Fig. 4 is a flowchart of the operation of the terminal unit of the inventive system; 

and 

Fig. 5 is a flowchart of the operation of the remote activation units of the 
inventive system. 



DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to Fig. 1, there is shown a system layout of the inventive fireworks 
remote control system 10, comprising a terminal unit 12 and a plurality of l„..k remote 
activation units 14. The central terminal unit (TU) 12 and remote activation units (RAU) 
14 are linked by RF communication link. 

The RF communication link is encoded in a way that provides each RAU 14 with 
two ID numbers, one is a unique ED number of terminal unit 12 and the second one is a 
serial ID number of the RAU 14. The terminal unit 12 unique ID is set during production. 
The number is long enough so that it will never repeat itself In the RAU 14, the terminal 
unit ID and the serial ID are not programmed in production and the RAU unit 14 is 
initially set in a generic state. 

When the user puts together a complete system comprised of one terminal unit 12 
and multiple remote individual firing remote activation units 14, the user attributes the 
control unit ID and serial ID to each RAU 14, using the RF link or a cable. This procedure 
can be repeated an unlimited number of times. Several RAU units 14 can be assigned the 
same ID and in that case they will operate simultaneously. 
Any remote activation unit can be reprogrammed to different CD's if so desired. 

The system 10 has two modes of operation, manual and automatic. In the manual 
mode, the terminal unit 12 can activate each firing unit on demand by sending it the firing 
command designated for a unique remote activation unit 14 (or for several units having 
the same ID). In the avtomativ mods, each unique remote activation unit 14 is 
programmed to operate at a specific time inserted into the terminal unit 12 in advance. 
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The remote activation unit 14 operates in a sequential manner which prevents 
unintentional firing. The user first delivers to the remote units an enable command from 
the terminal unit 12. Later the user delivers from the terminal unit 12 to the remote units 
14 the firing command either individually (in the manual mode) or as a group (in the 
automatic mode). The user can deliver from the terminal unit 12 a disable command 
which will disable the remote activation units 14. 

As previously explained, in automatic mode each individual remote activation unit 
14 operates at a different preset time. To increase the safety of the system operation, the 
firing sequence may need to be interrupted, and a system mechanism for providing the 
interruption is needed in this case. It may be understood that the transmission of a stop 
command sent from the terminal unit 12 to the individual remote activation units 14 may 
E3 not be sufficient, since the broadcast of a stop command may not reach the remote 

Ul activation unit 14 in the case of a failure of the RF link. To overcome this safety hazard, 

t H 

if; the system operates in a fail-safe mode, by use of a beacon signal, which is periodically 

HJ broadcast by the terminal unit 12 to the remote activation units 14. If an RAU 14 ceases to 

s receive the beacon signal, it will not activate the fireworks. 

-J In order to save battery life, when the user turns off the terminal unit 12, a sleep 

M command is sent from this unit to all the individual remote activation units 14. The units 

M 

& themselves will then be maintained in a state of very low power consumption. When the 

%y user again turns on the terminal unit 12, it will send a wakeup command to each individual 

remote activation unit 14. 

Referring now to Fig. 2, there is shown a block diagram of a terminal unit 12 of 
the inventive system 10. Central unit 12 comprises an antenna 16, which enables broadcast 
of the RF signals from a transmitter 18, which is controlled by its connection to a 
microprocessor-based logical unit 20. Unit 20 is connected to a keypad 22 for 
programming and control. A display 26 is provided for the user for assistance in 
programming unit 20, or reviewing system status information. A central safety key 28 is 
provided for enabling or disabling the operation of the logical unit 20, and this allows for 
supervisory control of system operation by the user. A local power supply 30 and a 
connection to an external power supply 32 are also provided. 
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Referring now to Fig. 3, there is shown a block diagram of a remote activation unit 
14 of the inventive system. Remote activation unit 14 comprises an antenna 34, which 
enables reception via receiver 36 of the RF signals from terminal unit 12. Receiver 36 
provides the information contained in the demodulated RF signals to a microprocessor - 
based logical unit 38. Unit 38 is connected to and controls a firing circuit 40, which 
enables the firing of the fireworks of the remote activation unit 14, via the connection 



element 42 which contacts the match-head. The remote unit is equipped with a power 
supply (battery) 39. 

It will be appreciated that the specific design of the central 12 and remote 
activation units 14 will be in accordance with skill of the art electronic design techniques, 
to provide a reliable, efficient and easy-to-use system which is reasonable in cost. 

Referring now to Fig. 4, there is shown a flowchart of the operation of the terminal 
unit of the inventive system, under control of logical unit 20. The inventive system is 
based on a terminal unit 12 having an ID number which is linked in more than one 
possible way including RF to a series of remote units 14 to control the operation of the 
remote units 14 which ignite the fireworks. Prior to the beginning stage of operation of 



the fireworks system 10, the individual remote units are taken and programmed 
individually for the operation which will be controlled at a later stage by the 
terminal unit 12, and communication tests between the terminal and remote units are 
conducted. 

The operation of the flow chart begins in block 50 with the terminal unit 12 being 
turned on. At this point, a selection is made in block 58 whether to operate the system 
in an automatic or manual mode. If at the decision block 60 the operator's choice is to 
go to the manual mode 61, then he sends at a time of his choice at command block 62 a 
command to enable all of the remote units 14 which is to charge their capacitors in 
preparation of firing. After the enable command is sent, a decision block 64 is reached in 
which the opportunity to disable the command is given and if that is done, the system 
reverts to the input of block 62. If in fact the disable command was not given in block 64 
so that the enable command is still effective, then individual fire commands can be sent 
to the individual remote units 14 . 
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The individual fire commands are sent in block 69 by depressing a button on a 
control panel which is labeled with the code of the individual remote units 14. By 
depressing this button the individual remote unit 14 is sent an activation command to 
ignite the fireworks connected to it. Each individual remote unit 14 contains one 
fireworks but there may be multiple units having the same code so that depressing that 
one button on the control panel will set off several remote units 14 all corresponding 
to that same button, to that single code. After each individual fire command the system 
reverts to the input of block 64. 

The automatic mode block 72 is entered by the appropriate response to the 
decision block 60 where the selection is determined. The automatic mode relates to a 
i| sequence of firing the individual remote units 14 based on a pre-programmed sequence. If 

*3 at the decision block 60 the operator's choice is to go to the automatic mode 72, then he 

M 

ill sends a command in command block 74 at a time of his choice, to enable all of the remote 

?*» 

rn units 14, so that they charge their capacitors in preparation of firing. After the enable 



command is sent, a decision block 76 is reached in which the opportunity to disable the 
5 command is given and if that is done, the system reverts to the input of block 74. 

™t If the enable command is not disabled in block 76, the operation continues to 

the point at which the operator initiates the automatic fire sequence in block 82. The 
automatic fire sequence is sent to each of the individual remote units 14. It consists of 



a delay time (AT) for the operation of that unit 14 relative to the start of the automatic fire 
sequence. From the start of the automatic fire sequence the delay times are sent so that 
each individual remote unit 14 knows how much delay time must elapse before initiating 
its firing, and in the meanwhile, upon initiation of the automatic fire sequence in block 
82, a beacon signal is initiated by the operator in block 84 from the terminal unit 12. This 
beacon signal is a repetitive signal which is received by each individual remote unit 1 4 
and in the presence of the easting beacon signal which has been received on this 
repetitive basis, the individual remote unit 14 will become activated when its delay 
time (AT) for firing has elapsed. 

If however, the beacon signal is not present at the time the individual remote 
unit 14 is supposed to be activated, it will not be activated and it will be skipped. This 



means that if the user decides not to provide the beacon signal at block 88 for a certain 
period, so that it is discontinued, all of the units that were supposed to be activated 
during that period will not be activated and the operation will loop to block 84. If the 
beacon signal is then restored after that time period, all of the additional units that will 
be going into operation later will continue to operate normally, and the operation will end 
in block 94. So, by use of the beacon signal, the option exists to skip over certain 



individual remote units 14. 

Referring now to Fig. 5, the remote unit 14 is described by the flow chart, and the 
operation begins by having unit 14 turned on in block 102, and then remote unit 14 is 
checked in block 104 to see whether or not it is enabled. It is looking for the enable 
1 command, and if it does not receive it, then it will operate in loop fashion until the 

'O* enable command is received. If the enable command has been received in block 104, 

LSI then the operation checks in block 105 whether the mode of operation is manual or 

J*? 

Tg automatic. If the mode of operation is manual, the remote unit is set at block 107 to 

W manual mode and the capacitor is charged to make the firing circuit ready at block 108. 

W 

s The remote unit 14 checks at block 109 whether or not a disable command has been 

received. If so, the loop begins from the beginning to see whether or not it is enabled 
once again. 

M 

^ If the remote unit 14 has not been disabled, then it is waiting in block 1 10 for a 

fire signal to be received, and if the fire signal is not received, then the operation will loop 
within the previous loop to ask whether or not the remote unit 14 is disabled. If in the 
meanwhile, the fire signal has been received in block 110, the fireworks are activated 
immediately in block 111. 

) If the mode of operation is automatic, the remote unit is set at block 112 to 

automatic mode, the time delay (AT) is set at block 113 and the capacitor is charged to 
make the firing circuit ready at block 114. The remote unit 14 checks at block 115 
whether or not a disable command has been received. If so, the loop begins from the 
beginning to see whether or not it is enabled once again. 

If the remote unit 14 has not been disabled, then it is waiting in block 1 16 for a 
signal for the start of the automatic sequence, and if the start signal is not received, then 
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the operation will loop within the previous loop to ask whether or not the remote unit 14 
is disabled. If in the meanwhile, the start signal has been received in block 1 16, the remote 
unit 14 checks in block 117 whether the beacon signal has been received. If no, the unit 
checks at block 118 whether the delay time has elapsed. Until the delay time has elapsed, 
the unit will be looping and awaiting the beacon signal. After the delay time has elapsed, 
the remote unit will disarm at block 1 19. If the beacon signal has been received, the unit 
checks at block 120 whether the delay time has elapsed. Until the delay time has elapsed, 
the unit will be looping and awaiting the continuing beacon signal* After the delay time has 
elapsed, the remote unit will activate the fireworks at block 111. 

Having described the invention with regard to certain specific embodiments, it is to 

01 be understood that the description is not meant as a limitation, since further modifications 

I ri. 

Tl may now suggest themselves to those skilled in the art. 
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